451B 


ih +o 

‘| are & s a 

, . * Pass ae 

, CE ; 

: we a M4 


, ee OT 
eh, ed muro a o'9 
°° @% i = 


ile: 
- 


i aN Gt 
obb Bos'e a ets 
4 #* F 


eT ho j 
re ae > ek 
*S. '. 4 _ : 
ge Pe ae , y 


as 


foi 
eae i ‘ 


? iv ne 64 e ee 


—s, 
— 
1 
a, 

7 
ess 
2a r 
iy 


— 


= 
ar 

. 
- 


gis 4 i 2. 
ie yr ‘hae! min y ’ : 
1 lee gre © todo 3 


Rete. a T 


i shat. 4 7 >. ct *-8 8 au 


- fake 


TECHNICAL MANUAL 


ee a ee Ne een | a ee ae ee ee 
; = * ‘) 
5 -—F 
/ 
7] 
a 
| 
hy 
—_ 
= 
7? 
be * De 


2 Se et ee ee id ee ee 


of he Ie i . 3: , ' . 
Fy ake, aigieig:b gid = 90,44 hts ages * aba ged OR 
a" fo ie fs 'ky! ma i | oe ; i ¥e a ? a 
r 2 tae cu ‘“ by l as “Ao oie 6"t “q | p 4 
te ee A das Sot a al ct 4 at, VE ty “6 
aca, YiiNietne 2 tes Lp As, wy ef 
~~ "ty oo ¥ ‘ ae ay y2d ole aoaly y ve ta tfiveccnbe | 
1 sae sige @6 any as Pit ji Th apes “. tee eed nnd y 
alte f ic ° f 4 » nad . qs | ¥ a 
et on eee rhs | Pe eed 
‘. @uld,ei% a) & af, aigia ' “ i yg @ ae d 
. 6 4. es Nee = fag: Waa. _  seeeg FF | ? : 
7 ; sal : J ? yf | 
Ad e = le *? si eee rie" fea ; ij o * mr s r * 4: 3 ‘ 4 
Ml oo ae e ¢ he 2p, B+ a i : ' 
ye $5! , . wht | , sy: Ar e i ? t - ¥: = ot; lh Fy vee z > a e 48 ; 
» os oe ae at ne. i : he, 
4) cal @ ‘ ao ee obese 4 rrp her ds a baie: 
cay i i eh yh ee Oe es | 
= ial Hy'ey a iy igaett daegdbooe 
ete Ae an ue FN 
) ay EURO Nene E ges st ee ae oie Bai ee 


September 1986 


8261-0016B 


ee ee ie 


CPU 286 
TECHNICAL MANUAL 


HIGH-PERFORMANCE 16-BIT 80286 
80287 NUMERIC PROCESSOR EXTENSION 
EPROM/SRAM/EEPROM SOCKETS 
FOR UP TO 64K 


CPU 286 Technical Manual 431B 
Copyright 1986 Viasyn Corporation 
Hayward, CA 94545 


Document No. 8261-0018B 
Filename: CPU286B.MAN 


DISCLAIMER - Viasyn Corporation makes no representations or 
warranties with respect to the contents hereof and 
specifically disclaims any implied warranties of 
merchantability or fitness for any particular purpose. 
Further, VIASYN reserves the right to revise this 
publication and to make any changes from time to time in the 
content hereof without obligation of VIASYN to notify any 
person of such revision or changes. 


Trademarks: CPU 286, RAM 16, RAM 17, RAM 22, RAM 23, 
RAM 24, DISK IA, System Support I, the CompuPro logo; 
Viasyn Corporation 


All rights reserved. No part of this publication may be 
reproduced or transmitted in any form, or by any means, 
without the written permission of VIASYN. Printed and 
assembled in the United States of America. 


Table of Contents 


Specifications : a pm in 
About the CPU 286 artineienaeneniisniiesilll 
Installing the CPU 286 

Jumper Settings > 


The 80287 Numeric Processor Extension 10 


Programming Considerations 
80286 Compatibility with 8086/8088 11 
rogramming for the Memory Manager _ 


Theory of Operation 


Data Bus | l 
Status Bus | 18 
Wait Circuitry 18 
Memory Addressing | 19 


Notes on Using the CPU 286 With Certain 
Other CompuPro Products 
Revision D-2 or earlier of Concurrent DOS 8-16 


Version 4.1! 20 
System Support | without ECO 179 ; | 23 
Schematics 24 
Component Layout | _ - 29 


Warranty Information | 30 


ee eee | 


Tables 


Table 1: Jumper Summar | 
Table 2; EPROM/SRAM/EEPROM Jumper Selection 


Timing 

Clock Rate 
Address Bus 
Memory Manager 


Data Bus Width 


Wait State 
Generator 


Master Status 


On-board Memory 


Math Coprocessor 


Power Consumption 


Specifications 


Meets all IEEE 696/S-100 Specifications 


Can support up to a 12.5 MHz 80286 
24 Bits; addresses 16 Mbytes 
A23-A20 programmable 


16-bit memory or I/O: also supports 
8-bit devices 


Flexible; can insert 0 to 3 wait states 
into I/O or memory cycles 
independently 

Implemented as a permanent master 


Can support up to 64K of EPROM, 
SRAM, or EEPROM 


80287; clock speed is independent of 
80286 


2500mA maximum at 8 VDC 
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About the CPU 286 


The CPU 286 from CompuPro is one of the most advanced 16-bit 
Processors available for the IEEE 696/S-100 Bus. Based on 
the high performance 80286 16-bit microprocessor, the CPU 
286 includes sockets for optional on-board EPROM, SRAM, 
and/or EEPROM memory and for Intel's 80287 High Speed 
Numeric Processor Extension. 


Features of the CPU 286 include: 


@ The 80286 16-bit processor with an integrated memory 
management unit, virtual memory support, and an 
instruction set optimized for multi-user operation. 


e@ A hardware byte serializer that allows mixing of any 
8-bit and 16-bit memory and I/O devices that conform to 
the IEEE 696/S-100 protocol for 8-bit and 16-bit 
transfers; the CPU 286 dynamically adjusts itself to the 
proper bus width for 8-bit or 16-bit operation. 


@ The 80287 Numeric Processor Extension with an independent 
clock generator, adding fast number crunching capability 
while appearing to the software just like an 8087. 


e Compatiblity with all TMA devices conforming to the IEEE 
696/S-100 specification. 


In the protected virtual address mode, the 80286 has 
integrated memory management and four-level memory 
protection for operating systems employing virtual memory. 
The address space in the protected virtual address mode 
extends to 16 Megabytes of physical addressing (24 bits), 
and a full Gigabyte (30 bits) of virtual addressing per 
task. 


In the real address mode, the 80286 runs all software 
written for the 8086/8088. In addition, the on-board memory 
manager gives 24 address lines for access to up to 16 
megabytes of memory. 


Designed to work at clock speeds up to 12.5 MHz, the CPU 286 
may always be used with the fastest processor available. 


When you couple high speed operation with the power of the 
80286/80287 pair, the CPU 286 is truly a processor board for 
advanced computing systems of the cighties. Thank you for | 
choosing a CompuPro product. 


Installing the CPU 286 


Basic Installation 


Step 1. Unpack the CPU 286 Board. 


Along with the board, you will find two card extractors in 


the plastic bag. 
PEG FOLD 
am /| 


CARD EXTRACTOR D 
S 


Step 2. Install Card Extractors. 
1. Hold the board so the component side ts toward you. 


2. Insert the peg on the card extractor into the hole in the right 
corner of the board. Fold the extractor over the board’s edge 
until the extractor’s hole snaps over the peg. 


NOTE: Make sure the long edge of the extractor is along 
the top edge of the board. 


3. Repeat for the left extractor, 


Step 3. Check Jumper Settings 


For standard jumper settings for use with a CompuPro 
operating system, check the operating system Installation 
Guide. In addition, jumper settings are described in detail 
in the Jumper Settings section of this manual. 


Step 4. Insert the CPU 286 into the S-100 Bus. 


The power to the system must be off. Place the board into a 
Slot towards the front of the enclosure. The edge connector 
is offset, so the CPU 286 will fit only one way, Push down 
GENTLY until the board Is firmly installed. 
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Jumper Summary 


The following summary of jumpers explains the function and 
logic of each option. For help in locating a jumper, refer 
to the drawing on the following page. 


Table 1: Jumper Summary 


J Position Eunction - 


1 A I Memory wait state 
B 1 1/O wait state a 
C I Wait state for all cycles 
D 2 Memory wait states 
E 21/O wait states 
F 2 Wait states for all cycles 
G 4 EPROM/SRAM/EEPROM wait states 
H I Memory WRITE and 1 I/O wait state 
2 80287 NPX/memory manager disable 
3 A-C A23 from memory manager 
B-C A23 from 80286 
4 A-C A22 from memory manager 
B-C A22 from 80286 
5 A-C A21 from memory manager 
B-C A21 from 80286 
6 <A-C A20 from memory manager 
B-C A20 from 80286 
7 EPROM/SRAM/EEPROM socket 
master enable 
8 Select EEPROM 
9 A-C EPROM/SRAM/EEPROM size select 
B-C see Table 2 


The following table lists all the possible devices that can ; Jumper Settings 
be installed in U37 and U38, and gives the settings for J7, < | 
i. ed SF Pe ome Jl Wait State Select 


- i Below is a physical diagram of J]. The inputs from the | rt 
OM/SRAM/EEPROM Jumper Selection | 8 P . 
Table 2: EPR / / : reflect the current cycle type, and the Outputs to the right 
QC ad © request automatic hardware insertion of the given number of 
: 
EPROM EPROM EPROM SRAM _ EEPROM Wath SEBNES. : 
2764 27128 27256 6264 2817A 
Cee er ee ge i J1 
J7 Inserted Inserted Inserted Inserted Inserted A (Memory)-----0 o-- 
J8 Inserted Inserted Inserted Don’t care Removed B (17/0) s wces ee nH exe 
J9 Removed Removed B-C A-C A-C C CALL <eswwwes nN weds 1 Wait request 
D (Memory)-----0 o-- 
E (1I/0)--------o0 0--| 
F (All)-------- 0 Q+--4---- - 2 Wait requests 
G (ROM)-------- OQ O-+--- --- 4 Wait requests 
a4 H (MW+1/0)----- O Ore-eree= l Wait request 
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To select the number of wait states the given space (I/O, 
Memory, I/O and Memory Writes, RAM/ROM Sockets) has, 
jumpers must be installed in the proper location(s). 
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Use the following rules for jumper selection: 


@ Placing no jumpers on any positions of J] results in no 
wait states for any accesses. 


e No more than one jumper may select a given number of 
wait states; Le. a jumper may be placed on cither 
position A, B, C, or H but not more than one of these 
positions may be jumpered. 


@ The wait states are additive; ie. if I/O is jumpered 
for both one and two wait states, a total of three will 
be inserted for I/O cycles. 


e The RAM/ROM sockets are part of memory space. | 
Therefore, a jumper should only be inserted into position 
G if the on-board RAM/ROM need more wait states than 
the of f-board memory. 


The following are several examples of possible wait state 
configurations for memory reads (MR), memory writes (MW), 
Input/Output (I/O), and the EPROM/SRAM/EEPROM sockets 


(ROM): 


Jl Jl J1 Jl 
Ao oO Ao o Ao o Ao o 
B o—Oo Bo o B oo Bo o 
Co o C oOo Co oOo Co a 
Do o Do o Do o Do o 
Eo o E oOo Eo o Eo o 
Fo o Fo o F o—o Fo o 
Go o Go o Go o G omo 
Ho o Ho o Ho o H oo 
Example 1 Example 2 Example 3 Example 4 
MR : 0 1 2 0 
MW: 0 1 2 1 
1/0: 1 3 3 1 
ROM: 0 1 2 & 


NOTE: A no wait state cycle is an illegal S-100 bus cycle. 
If Jl is jumpered for no memory waits (two-cycle operation), 
the CPU 286 may be too fast for some system components. 
Zero memory wait states should only be used if all CompuPro 
components are used in a system and the installation manual 
suggests zero wait states. At least one wait state should 
always be inserted for I/O cycles. 


In a system with only CompuPro boards the following are the 
minimum jumper positions supported: 


e A 12.5 MHz CPU 286 with RAM 24*™ memory must have at 
least | wait on memory write operations (position H). 


e An 8 or 10 MHz CPU 286 with RAM 24 memory does not 
need memory waits (position B). 


e An 8 MHz CPU 286 with B or C revision RAM 22°" memory 
does not need memory waits (position B). 


e Any CPU 286 with RAM 16°™, RAM 17, RAM 21™, or A 
revision RAM 22 memory needs a memory wait (position C). 


All other combinations should be jumpered for at least one 
memory wait (position C or F). 


x 
3 

et 
; 
i 
| 


J2 80287 NPX and Memory Manager Disable 
This jumper is normally not used. 


The CPU 286 decodes sixteen I/O addresses (OOF8h through 
OOFFh and O1F8h through O!1FFh) of the 64K I/O port map to 
its internal devices: the 80287, and the memory manager. 
Whenever these addresses are accessed (and J2 is removed) 
the data bus buffers from the S-100 bus are disabled, 
allowing data to be read from or written to the 80287 or the 
memory manager. Any peripherals residing on the S-100 bus 
at these addresses cannot be correctly accessed. If it is 
imperative to have peripherals at these addresses and 
ncither the NPX nor the memory manager is going to be used, 
jumper J2 can be installed, allowing the ports back onto the 
S-100 bus. For more information, refer to the Port Map in 
the Programming Considerations section of this manual. 


J3 through J6 Memory Manager Select 


These four jumpers choose whether the high four bits (A20 
through A23) come from the 80286 or from the memory manager. 
When position B-C is shunted, the address lines come 
directly from the 80286; when position A-C is shunted, they 
come from the memory manager. J3 through J6 correspond to 
A23 through A20 respectively. 


As shipped from the factory, jumpers J3 through J6 are 
connected by small traces on the component side of the board 
across A-C so that the default is to bring A20 through A23 
from the memory manager. To connect the 80286 bits, cut the 
small traces on the component side of the board from J3 
through J6, install pins, and place shunts across B-C. 


The on-board memory manager allows the CPU 286 to set the 
high nibble (A20 through A23) of its physical address. 


The 80286 has two address modes: real mode and protected 
virtual address mode. 


@ In real address mode, the 80286 is limited to 1 Mbyte (20 
bit) addressing. The CPU 286 memory manager can extend 
the 20 bit limit up to 24 bits. 


Software written to take advantage of the memory manager 
requires J3 through J6 to be set A-C (as shipped). 
Software that does not use the memory manager generally 
does not care about how J3 through J6 are set. 


a i ee : 
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e@ When in protected mode, the 80286 can produce 24 bits of 
address (memory up to 16 Mbytes), and the memory manager 
ig not used. In this case J3 through J6 should all be 


set to B-C. 


The Programming Considerations section provides more 
information about the programming and effects of the memory 
manager. 


J7 EPROM/SRAM/EEPROM Master Socket Enable 


With this jumper removed, the EPROM/SRAM/EEPROM sockets 
do not respond, the 64K window in page OFFh appears as 
memory on the S-100 bus, and the wait state jumpers for the 
sockets have no effect. 


To enable the sockets to respond, pins and a shunt should be 
installed. When the jumper is installed, the 64K window at 
page OFFh (memory addresses OF FOO000h through OF FFFFFh) 
is located in the sockets. If no devices are placed in the 
universal sockets U37 and U38, this jumper should be left 
disconnected (as shipped). 


J8 Select EEPROM 


This jumper is shipped with a normally closed connection 
that allows for 2764, 27128, 27256 EPROMs, and 6264 SRAMs 
in sockets U37 and U38. 


Since pin 1 of some EPROMs is required to be tied to power 
(Vcc), and pin | of 2817A type EEPROMs is an open drain 
output, a socket meant to support both requires the ability 
to connect and disconnect pin | from Vcc. 


If 2817A or compatible EEPROMs are to be inserted in the 
sockets, this jumper connection must be cut. Note that 
because of this, EPROMs and EEPROMs can't be mixed 
{unless pin 1 of the EEPROM is removed from the socket). 


CAUTION: Permanent damage may occur to EEPROMs if J8 
is left connected. 


; 
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J9 Select Memory Chip Type 


This jumper selects the proper pinout for the various 
lala that can be installed in the on-board 
sockets. 


Jumper J9 as follows: 
e@ A-C for 6264 type SRAMs and 2817A type EEPROMs 


@ B-C for 27256 type EPROMs 
® No shunt for 2764 or 27128 type EPROMs 


Lom] er 


The 80287 
Numeric Processor Extension 


Due to the several speeds of 80287 parts available, CPU 286 
boards not factory equipped with an 80287 do not have the 
80287 clock components installed. To get an 80287, you must 
return your board to CompuPro for a factory upgrade. We 
will run a complete confidence test on the board and numeric 
processor. 


Call the RMA desk at CompuPro for information and current 
pricing. 
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Programming Considerations 


80286 Compatibility with 8086/8088 


The 80286 is upward software compatible with the 8086 and 
8088. This feature makes the 80286 very attractive to users 
who have an investment in 8086/8088 code and who need a 
higher performance processor. While we were able to bring 
up 99% of our existing 8086/8088 software with the 80286, 
problems did emerge in timing, port mapping, and 24-bit 
addressing. The following discussion outlines the problems 
and their solutions. | 


Timing Compatibility 


Because the 80286 is substantially faster than the 8086, and 
due to the optimization of the pre-fetch queue, the 80286 
often executes bus cycles in a different order than the 
8086. To see where this is a problem, consider initializing 
a part such as Intel’s 8259A interrupt controller. 


The 8086 executes the three-byte initialization sequence as 
follows: 


Fetch first operand 
Output first operand 
Fetch second operand 
Output second operand 
Fetch third operand 
Output third operand 


Aaah 


The 80286 executes this sequence: 


Fetch first operand 
Fetch second operand 
Output first operand 
Fetch third operand 
Output second operand 
Output third operand. 


Awhwne 


Although the actual order in which the 8259A receives the 
bytes is the same for both (as it must be), the minimum time 
between outputs is reduced, since no bus cycle is run 
between the second and third outputs. The 8259A requires a 
minimum time between command bytes, and with the faster 
80286 this time is not met. 


1] 
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One solution to this problem is to force the 80286 to run a 
bus cycle between every output. The above example used 
immediate operands as initialization bytes, allowing the 
80286 to pre-fetch and use them quickly. By putting the 
initialization bytes into a small table and fetching them 
individually for every output, the 80286 1s forced to run at 
least one bus cycle (the operand fetch) between every 
output. This easily satisfies the 8259A minimum. 


Port Mapping 


80287 Numeric Processor Extension 1s I/O mapped into ports 
OOF8h through OOFFh of the 80286. From a hardware 
standpoint, this is a logical thing to do, as it allows the 
NPX and CPU to run at different speeds. The problem is that 
any software that accesses peripherals at these ports not 
only messes up the 80287, but it camnot access the 
peripherals correctly. There is a similar potential 
conflict in port mapping for the memory manager, which is 
mapped to ports OIF8h through OIFFh. 


The best solution is to relocate the conflicting S-100 
boards in the system to different ports. This is the only 
solution if the NPX is to be used. If it is tmpossible to 
relocate these ports and if the 80287 and the memory manager 
will never be used, jumper J2 can be installed. In this 
case, be very careful not to execute any NPX “ESCAPE" 
instructions, as the bus peripherals could get corrupted 
when the 80286 accesses these ports. 


Table 3: CPU 286 Port Map (J2 removed) 
I/O Address vice 


O000h-00F7h 
OOF 8h-00FFh 
O100h-O1F7h 
O1F8h-OJFFh 
O0200h-FFFFh 


Mapped to S-100 bus 
Mapped to 80287 

Mapped to §-100 bus 
Mapped to memory manager 
Mapped to 8-100 bus. 


24-Bit Addressing 


The 80286 initializes and starts execution at location 
OFFFFFOh. Notice that this is a 24-bit address, not a 20- 


bit address as produced by the 8086/8088. This is not a 


problem in complete CompuPro systems, as the boot EPROM on 


the DISK 1A‘ appears in every page while PHANTOM*® is 
asserted during boot up. 
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While in real address mode, since the 80286 does not know 
what to do with the most significant four bits (A20 through 
A23), it leaves them high on boot until a long jump (one 
that loads the code segment) is executed, at which time it 
sets the four bits low. This means that if the boot code is 
in the on-board EPROM, that code cannot execute any long 
jumps, or it will jump right out of the EPROM’s address 
space, Once out of the EPROM, the program can never get 
back without going into the protected address mode. 


Programming for the Memory Manager 


The memory manager on this board allows the CPU 236 to set 
the high nibble (A20 through A23) of its physical address. 


in rcal address mode, the memory manager can be used to 
extend the limit of 20 bits (memory up to 1 Mbyte) that the 
80286 can produce up to 24 bits (approaching 16 Mbytes). 


The memory manager is reset to all 0. Thus A20 through A23 
go low on a reset, and stay low until something else is 
written to the memory manager. To write to the memory 
manager, place the value into the low nibble of 80286 
register AL and write a byte to any even port in the range 
O1F8h to OIFEh. Reading from any port in this range is not 
mapped to the S-100 bus and does not affect the memory 
manager. Writing a byte or word to an odd address in this 
range puts random data into the memory manager. 


A general model for using the memory manager to extend 
the accessible memory space of a 80286 in real address mode 
is to divide the memory into global memory which is always 
visible to the 80286 and into banked memory which is banked 


or switched on and off depending on the memory manager 


output. Usually the banked memory space would be much 
larger than the global memory space. 


The global memory addressing does not involve lines A20 
through A23 and thus global memory is always visible to the 
80286. The bits that are written to the memory manager on 
lines A20 to A23 choose which of the banked memory pages are 
visible to the 80286. The addressing must be set up to make 
sure that this banked memory does not collide with global 
memory. 


Following is an example of how to use the memory manager to 
address both global and banked memory. This example ts only 
an outline; the details depend upon the memory boards and 
operating system being used. 


This example uses memory in 256 Kbyte blocks. The desired 
result is to have 256 Kbytes of global memory at the bottom 
(00h) of memory space, and allow the upper 768 Kbytes of 
memory to be used for banking into or out of up to 16 banks. 
Using a 256 Kbyte global memory space In this way, over 12 
Mbytes of memory is accessible to the 80286. 


Note: Each bank need not contain the full 768 Kbytes of 
memory. 


Global A23 through A20 are disabled on the memory 
Memory board. Al9 through A18 are set to low. Thus, 
the global memory board appears at: 


000000h-03FFFFh 
and }OQ0000h-I3FFFFh 
and 200000h-23FFFFh 


and FOQ000h-FFFFFFh. 


Banked Each bank requires three 256K memory boards to 

Memory make 768K. Address each board within the bank 
with Al9 and Al&. On the first board, set AI9 
low and Al&g high. On the second board set Al9 
high and Al8 low. On the third board, set Al9 
high and Alg high. In no case should any board 
be set with both Al9 and A18 low, as that would 
conflict with the global board. 


Bank 0 On all three boards, set A23 through A20 to 
respond to low. Set Al9 and Al8 as described in 
the description of Banked Memory. Thus, the 
memory appears at: 


Board | 040000h-07FFFFh 
Board 2 080000h-OBFFFFh 
Board 3 OCO0Q00h-OFFFFFh 


Bark | On all three boards, set A23 through A21 to 
respond to low, and A20 to respond to high. 
Al9 and Al8 are set the same as in bank 0. 
Thus, the memory appears at: 


Board | -0140000h-017FFFFh 
Board 2 0180000h-01BFFFFh 
Board 3 01C0Q000h-01FFFFFh 


O 


This pattern could continue up through Bank OFh. The table 
below shows how to set A23 through A20 for all the possible 


banks. For all banks, Al9 through Al8g are set to select the 
three boards within the bank. 


Table 4: Memory Bank Addressing 


0 0 0 0 0 
l 0 0 0 | 
2 0 0 1 Q 
3 0 0 1 1 
E 1 1 1 @Q 
F a oe 


Another possible configuration would be 256 Kbytes of global 
memory and 256 Kbytes of banked memory in each bank. Each 
user could then have a separate 256 Kbyte bank, and would 
not be able to access other user programs. 
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Theory of Operation 


In the following discussion, it is helpful to refer to the 
schematic diagrams at the end of this manual. 


The CPU 286 is based on the 80286 CPU and the Intel 80287 
NPX. 


$0286 Clock Circuitry 
This circuitry is shown on page 1 of the schematics. 


The clock for the CPU is generated by crystal X1 and divided 
by US, a 74AC74. The crystal is four times the desired 
speed of the processor. If the crystal value is changed, 
the value of L1 and C9 must also be changed. 


Unlike the 8086/8087 pair, the 80287 can run at any speed 
with respect to the 80286. Crystal X2 is three times the 
desired speed of the 80287. If the crystal value is 
changed, the value of L3 and Ci0 must also change. 


Numeric Coprocessor 
This circuitry is shown on pages 1 and 2 of the schematics. 


The 80286 and the 80287 communicate via eight I/O mapped 
ports, the PEREQ and PEACK® (peripheral request and 
acknowledge), BUSY* and ERROR*. When the 80286 sees an 
ESC instruction dealing with the 80287, it checks the status 
of the BUSY* input; if the 80287 is not currently busy, the 
80286 instructs the NPX to execute a command. When the 
80287 requires data from memory, it can assert PEREQ at 
which time the 80286 performs the transfer. 
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Memory Manager 
This circuitry is shown on page 5 of the schematics. 


When any port from O1F8H through O1FFH is written to, the 
data that appears on data bus lines DO through D3 is loaded 
into the memory manager. When the board is reset, the 
memory manager is loaded with a 0, causing A20 through A23 
to be low. This is different from the 80286, which asserts 
A20 through A23 high on reset. To load the memory manager, 
place the desired page into the low nibble of register AL, 
and run an OUT to port 01F8h. 


80287 and Memory Manager I/O Mapping 
This circuitry is shown on pages 1 and 2 of the schematics. 


Intel has defined the 80287 I/O ports to reside at OOF8H to 
OOFFH. CompuPro defined the memory manager I/O ports to 
reside at OIF8H to OIFFH. The I/O ports that the 80287 and 
memory manager occupy are excluded on the S-100 bus. To get 
these to map back to the S-100 bus, J2 can be installed. 


Timing 
This circuitry is shown on page 3 of the schematics. 


The two 74F112 JK and one 74F74 D Flip Flops (U20, U21, and 
U9), along with their respective input logic, generate the 
S-100 strobes from the 80286 output signals. 


8-Bit and 16-Bit Byte Serializer 
This circuitry is shown on pages 3 and 4 of the schematics. 


The CPU 286 includes all the logic necessary to handle both 
onecycle and twocycle fetches. A onecycle fetch is when the 
processor requests either 8 or 16 bits from memory and the 
memory is able to handle the transfer in one S-100 bus 
cycle. A twocycle fetch is when the processor requests 16 
bits from the memory but the memory is only able to transfer 
8 bits, forcing the internal finite state machine (U31) to 
complete two S-100 bus cycles to fetch two bytes before 
allowing the 80286 to complete its cycle. A twocycle fetch 
is also called a byte serial fetch. The decision to execute 
either a onecycle transfer or a twocycle transfer 13 
controlled by the S-100 signals sXTRQ* and SIXTN* in 
conformance with the IEEE 696 specification. 
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Data Bus 
This circuitry is shown on page 4 of the schematics. 


The data bus is buffered, multiplexed and latched (depending 
on what is required) by U26, U39, and U40 (all 74LS245), 
and U27 (74F373). The control of these buffers and latches 
is performed by a PAL 452 (U23). 


Status Bus 
This circuitry is shown on page 4 of the schematics. 


The status lines from the 80286 (S0*, S1*, C/I*, M/IO*, 
BHE®*) are latched by U29 (74F373). The outputs of U29 go 
to the inputs of the gates. The logic then decodes the 
proper status and feeds that to U4] (74F240) to drive the 
S-100 status lines. 


Wait Circuitry 
This circuitry is shown on page I of the schematics. 


The internal wait state generator is controlled by the 4-bit 
counter U12 (74F163). The number of internal wait states 
inserted into each bus cycle is determined by the status of 
the cycle and the setting of J1. 


The different types of status that can be used are: 


@ all memory cycles, 

e all I/O cycles, 

® memory write and I/O cycles, and, 
@ accesses of the on-board sockets. 


By selecting the proper position on Ji, different wait 
states can be selected for the different spaces (memory, 
1/0, ROM). Some position must always be jumpered on J]. 


NOTE: A no wait state cycle does not meet the IEEE 696 
specification for bus cycles. Zero memory wait states 
should only be used if all CompuPro components are used in a 
system and the installation manual suggests zero wait 
states. At least one wait state should always be inserted 
into I/O cycles. 
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Memory Addressing 

This circuitry is shown on page 5 of the schematics. 

The on-board EPROM/SRAM/EEPROM sockets are decoded by 
U35 (25LS$2521). This puts the memory in sockets U37 and U38 
into the highest memory page, OFFh. 


Installing J7 enables the memory in the sockets to be 
accessed. 


19 


Notes on Using the CPU 286 
With Certain Other CompuPro Products 


Revision D-2 or earlier of Concurrent DOS 8-16 Version 4.1 


if you will be using this CPU 286 with Concurrent DOS 
8-16 4.1D-2 or earlicr, you may need to install a patch to 
RTM.CON 


Problem: 


A bug has been identified in RTMLCON that causes system 
lock-up when files are opened in “unlocked mode" (FCB 
attribute bit F5=#1, F6é=0). This lock-up is caused by a 
specific location in memory being uninitialized, which 
allows the CPU to execute an illegal instruction. This 
problem is often seen running NEWWORD. 


Solution: 


The solution to this problem is to patch the RTM.CON module 
and if desired, the CCPM.SYS file being used on the system. 
If possible, we recommend that you patch RTM.CON and use 
this corrected module to GENCCPM a new system file, rather 
than perform the more difficult patch on your CCPMSYS file. 
The procedure for this patch ts listed below: 


NOTE: This patch is not a Digital Research patch, however, 
they have been informed of the procedure. 


Patch Procedure: 
Make a back-up copy of RTM.CON and your CCPMSYS files 


before using SID86.CMD to make the changes on the following 
pages. User entries are underlined. 
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Patch to RTM.CON 


Oa>SID86 
SID86 1.0 
#c RTH. CON 

START END 
XXXX;0000 XXXX:10FF 
OLA1A. 018 
KXXX:0414 MOV (0052) ,DX 
AXAX:O41F MOV DS, (O01E) 
Oa4laA 
MXXX:041A CALL 1110 
XXXX:041D NOP 
XXXX:O41E 
#L1110,13119 
KXXK:1110 NOP 
XXXX:31211 NOP 
XXXX:1112 WOP 
XXXX:11113 HOP 
XXXX:1214 NOP 
XXXX:1115 MOP 
XXXX:1116 WOP 
XXXX:1117 HOP 
XXXN: 1118 BOP 
XXXX:1119 NOP 
@aij}10 
XAXX:1110 MOV [52] ,DX 
XXXK:1214 MOV [54] DX 
XXXX:1128 RET 
AXXN:1119 . 
@#L41A, ALE 
MXXK:O41A CALL 1110 
XXXX:041D NOP 
XXXX:041E MOV DS,[0015E) 
#13110 ,3318 
XXXX:1110 MOV [0052),DX 
XXXX:1114 MOV [0054) ,DX 
XXXX:1118 RET 
#yRTM.CON 
en 
OA> 


Save this new corrected copy of RTM.CON so that the next 
time you GENCCPM a system, you will use the corrected 
module. At this time, you can regenerate your CCPMSYS file 
as described in your documentation, or patch the CCPMSYS 
file as shown on the following page. 
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Patch to CCPM.SYS System Support 1 without ECO 179: 


2 ya ig Ca ae a pte i ee | 
aoe eee ae Te me ER ies 


ee ECO (Engineering Change Order) 179 eliminates the 
sIpBé 1.0 possibility of the System Support 1 board's &259A interrupt 
arCCPH. SYS controllers missing an interrupt acknowledge from the CPU, 

START EXD thus crashing the system. ECO 179 speeds up the interrupt 


acknowledge path on the System Support 1 board. ECO 178 is 
documented in CompuPro Product Assurance Technical Bulletin 
#35, dated March 6, 1986. 


MXXX:0000 YYY¥:2222 ' i 


XXXX:0001 OBAS <CR> 
XXXX:0003 0060 . | | 
#RWXYZ BAG (WHERE WKY2Z=XXXX+8) ECO 179 may be applied only to revision 162G of the System 


O 


+ WWW - 7777020 2777777% «=f 272777 C2PTP) Support | board. Earlier revisions of the System Support ! 
RdvWwWw:O,F board must be returned to the factory for an upgrade. The 
WWWW:0000 0003 0060 0000 0060 0003 WWVW 0000 0167 2... etek : "ECO 179" label found on the component side of the board 
#hVVVV, 006 gq assures that this change has been made at the factory. 

#977? = OUOU * 77777777272 =f TTP27P C7777) 4 

shWXYZ, UUUL i. System Support | boards without ECO 179 already installed at 
+ MMMM OO 777200 7ETTeTPe | PRTTIT CPPPT) Fe the factory may be upgraded in one of two ways. The board 


#LMMMM : 394, 39E \ may be easily ECOed in the field, or it may be returned to 

MMMM: 039A MOV [0052),DX in the factory for modification. For factory modification, 

MMMM:039E MOV DS, [001E] i. contact the RMA desk for return authorization prior to 
f 


#aMMMM: 39A returning the board. 

MHMM;039A CALL 1090 7 

MMMM:039D NOP Mf Field Modification 

MMMM:039E ER 

z :1090,1099 2 The field modification of this board is very simple, and 
MMMM:1090 NOP O : © requires only 2 wires to be soldered to the board. If you 
MMMM:1091 NOP ; do not feel comfortable making this modification after 


MMMM:1092 NOP 
MMMM:1093 NOP 
MMMM:1094 NOP 


| reading the instructions below, return the board to CompuPro 
MMMM: 1095 NOP ) 1) Locate U44 (74L874) and remove it from its socket. 

| 

\ 


for factory modification. 


MMMM:1096 NOP , Carefully bend pin 9 out so that when the IC is 
MMMM:1098 NOP 4 replaced, pin 9 will not make contact with the socket or 
MMMM:1099 NOP .. anything else. Replace IC U44 back in its socket and 
Fa: 1090 verify that each pin is back in its hole. 

MMMM: 1090 MOV [52],Dx 2) Locate U18 (74LS32) and remove it from its socket. 
MMMM:1094 MOV [54],DX 4 Carefully Bend pin 11 out so that when the IC its 
MMMM-1098 RET is replaced, pin 1! will not make contact with the socket 
Pr ae ‘J or anything else. Replace IC U18 back in its socket and 
PLMMM: 394, 39E verify that each pin is back in its hole. 

MMMMi039A CALL 1090 3) On the solder side of the board, solder a short jumper 
iis BSED: HOP wire (26 to 30 gauge) between pins 9 and 10 of IC U44, 
MMMM:039E MOV DS, [001E] 4) On the solder side of the board, solder a short jumper 
#LMHMM:1090,1098 wire between pins lt and 8 of IC U46. 


MMMM:1090 MOV [0052] , DX 5) Attach a small white sticker to the board that says "ECO 


ol 


MMMM:1094 MOV [0054], DX 179", : 
MMMM:1098 RET . 
#uCCPM.SYS . Be careful not to short the jumper wires to any other pins 
ac - or traces, and us¢ good soldering practices. 

0A> 


This completes the patch procedure. 
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LIMITED WARRANTY 


Vieryn Corporation warrants this computer product to be in good working order for a period of ninety 
days from the date of purchase by the original end user. Should thia product fai) te be im good 
working order at any time during this warranty period, VIASYN will, at ite option, repair or replace 
the item at no rdditional charge except as set forth below Repair parts and replacement products 
will be furnished on an exchange basis and will be either reconditioned of oew. All replaced partes 
and products become the property of VIASYN. This limited warranty does not include service to 
repair damage to the product resulting from mccident, disaster, misuse, abuse er unauthoriacd 
modification of the product 


If you need ssstelance, or suspect on equipment failure, always contact your System Center or dealer 
first, System Center technicians are trained to provide prompt diagnosis and repair of equipment 
fa:lures If you are not satisfied by the actions taken by your System Center or dealer, please 
call VIASYN at (415) 786-0909 to obtain s Return Material Authorisation (RMA) sumber, or write to 
VIASYN at 26538 Danti Court, Hayward, CA, 94545-3909, Att RMA. Besuretoinclude scopy of the 
original bill of sale to establish » purchase date If the product is delivered by mail of common 
carrier, you agree to insure the product or assume the risk of loses or damage im transit, to prepay 
shipping charges to the warranty service location and to use the original ahippiag container or 
equivalent Be sure to mark the RMA number on the outeide of the shipping container or deliwery may 
be refused. Contact your Syatem Centerc/dealer or write to VIASYN at the abows addreas [or further 
information 


All expressed and implied warranties for this product, including the warranties of merchantability 
and fitness for o particular purpose, are lim:ted in duration to the above luted peneods from the 
date of purchases and no Warranties, either expressed or implied will apply after thie period 


If this product is notin good working order as warranted above, your sole remedy shall be repair or 
replacement as provided above Innoevent shall VIASYN be liaklete you for any damages, precluding 
any Joat profits, lost savings or other tocidental of consequential damages arising oul of the uve 
of or inability to use such product, even if VIASYN or a System Center/dealer has been advised of 
the possibihty of such damages, or for any claim by anv other party 


If this product ja out of warranty, please call or write tha VIASYN RMA department to obtain a 
quotation for factory service. If this product waa sold as a system by WIASYN, ct may aligtble and 
you may elect to purchasa on site/depot maintenance from SPERRY Coatact your System 
Center/Deaier, your nearest SPERRY office or VIASYN for more details. 


If you have purchased 2 SPERRY service and maintensece agreement, the following two 
paregraphs aleo apply. 


If VIASYN or ite asesrvice contractor [nile after repeated attempts to perform any of ste obligatiana 
set forth in this agreement, VIASYMN'‘s or ite service contractor's entire tiability and VIASYN’s 
customer's sole and exclusive remedy for claima related to or arising out of this agreement for any 
couse and regardless of the form of action, whether in contract or fort, including negligence and 
etrict tiability, shal) be Viseyn's customer's actual, direct damages such a2 would ba provebic is o 
court of law, but not to exceed the cust of the stem of equipment involved. 


In no event shall VIASYN or its service contractor be liable for any incidental, indirect, apecial 
or contequential demagaa, including but not limited to lowe of use, revenue of profit, even if 
VIASYN or ite service contractor has been advised, hnew or should have known of the possibility of 
such damages; ordamages caused by VIASYN'sa customer's fsilureto perform itscbligations under thie 
agreament, or claims, demands or actions agsinat VIASYN's customer by any other perty. 


Viasye Corperstion 
26538 Dants Court 
Hayward, CA 04545-3909 
(418) 786-0906 
TWX 610-}00-3288 


EPVECTIVE 9/1/86. This warranty supersedes all previous warranties. All previous editions are 
obsolete. 
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